ABSTRACT A mortality study has been carried out at the London, Cardiff, or Swansea Pneumoconiosis Medical Panels between 1952 and 1976 on people certified as suffering from asbestosis. The main analysis was of 665 men, 283 of whom had died. Of the deaths, 39 % were from lung cancer, 9 % mesothelioma, and 20% asbestosis. The observed mortality was compared with expectation based on the death rates for England and Wales. For all causes the observed number of deaths was 2-6 times expectation and for lung cancer 9 1 times expectation. After 10 years from first certification half of the men had died compared with an expectation of one in four. The excess death rates were apparent in the first year after certification and were still operating after 10 years on those who survived until then. The main factor influencing the mortality was the clinical state of the men at the time of certification, as indicated by the percentage disability awarded; the excess lung cancer rate and the mesothelioma and asbestosis rates all increased with percentage disability. Those awarded only 10% or 20% benefit were still at risk from all the three asbestos-related causes. For a man certified at age 55 between 1956 and 1965, concluded that the "mortalities are about two or three times that of the general male population of equivalent ages." McVitties' study was of cases at the London, Manchester, Newcastle, and Sheffield Pneumoconiosis Medical Panels and the second study was of cases at four panels that were unnamed but probably the same as in McVittie's study.
on the death rates for England and Wales. For all causes the observed number of deaths was 2-6 times expectation and for lung cancer 9 1 times expectation. After 10 years from first certification half of the men had died compared with an expectation of one in four. The excess death rates were apparent in the first year after certification and were still operating after 10 years on those who survived until then. The main factor influencing the mortality was the clinical state of the men at the time of certification, as indicated by the percentage disability awarded; the excess lung cancer rate and the mesothelioma and asbestosis rates all increased with percentage disability. Those awarded only 10% or 20% benefit were still at risk from all the three asbestos-related causes. For a man certified at age 55 it was estimated that his life expectation would be reduced by 3, 5, 8, or 12 years according to whether his rate of disablement benefit was 10 %, 20 %, 30 % or 40 %, or 50 % or more respectively.
In Britain workers may be awarded disablement benefit under the Industrial Injuries Acts if a pneumoconiosis medical board considers that they are suffering from a prescribed disease as a result of occupational exposure to asbestos. The The data extracted included the date of first certification, the diagnosis, the percentage award, coded smoking habits, and an occupational history. For those who had died the date of death was extracted and a coded "most likely" cause of death as assessed by the pathologist and panel. The others were assumed to be alive up to a month before the data were extracted-that is, up The observed numbers of deaths were compared with the numbers expected, which were calculated by the "man-years" method6 using the age-, period-, and sex-specific death rates for England and Wales. Excess mortality was tested by treating the observed number of deaths as a Poisson variable, and comparisons of excess mortality between groups, and after allowing for other grouping factors, were carried out using a maximum-likelihood method. Figure 2 gives the ages at certification. The mean ages were at the Cardiff and Swansea Panels 57 for the men, and at the London Panel 54 for the men and 50 for the women. Most men were certified before the normal retirement age of 65 and all the women before their normal retirement age of 60. Table 5 gives the causes for the 295 deaths. Where asbestosis is noted then this indicates that the Comparison of observed and expected mortality for men with asbestosis don than Cardiff, Figure 4 shows the survival of all the men during 1000 subject-years, the first 20 years after certification calculated by icant. Deaths (1) The factor with the largest association was the initial disablement benefit (table 7); after allowing for panel and age at certification this association was still significant (p < 0 001 for all causes and for lung cancer).
(2) Age at certification had the second largest association with excess mortality (table 10) and, after allowing for initial benefit and panel, was significant (p < 0-001 for all causes, p < 0-01 for lung cancer). The younger the age at certification the higher the excess mortality.
(3) The difference between the two panels (table 6) was significant (p < 0-01 for all causes, p < 0-05 for lung cancer) after allowing for initial disablement benefit and age at certification. This difference was mainly in the groups awarded 10% or 20% benefit (table 7) , indicated by a significant interaction between panel and benefit (p < 0-05) for lung cancer.
Of the London cases, 37 % were certified before 1966 compared with only 6 % at Cardiff (table 3) , and the prognosis of those certified before 1966 was worse than for those certified more recently (table 9) . Making allowance for certification date reduced the difference between panels, which was significant only for all causes (p < 0-05).
(4) After allowing for disablement benefit and panels the decline in death rate from all causes after 10 years from certification ( Comparison of observed and expected mortality for women with asbestosis were compared with the population of Britain taking account of age and period.9 Of those with known smoking habits, 50% had never smoked compared with 100% expected, 300% were ex-smokers compared with 200% expected, and 650% were current smokers compared with 700% expected. About 60% of the cigarette smokers had at some time smoked 15 or more cigarettes a day, and this percentage is slightly less than the national average. The deficit of those who had never smoked is in accord with evidence that asbestos workers who smoke have more signs of asbestosis than their non-smoking colleagues.10 11 As the certified cases contained a higher proportion who had smoked than the general population this means that part of the observed excess of lung cancer can be attributed to smoking but, as the national death rates are calculated on the whole population who mainly smoke, the bias will be small. The results of this study are in general agreement with previous studies.1 4 These studies covered a shorter period but a wider range of panels. Over the period of these two studies the four panels included 85 % of the cases in Britain. In the study reported in this paper the London, Cardiff, and Swansea Panels included almost 40% of the cases.
Mortality from all three asbestos-related diseases -asbestosis, mesothelioma, and lung cancerincreased with percentage disability, which is assessed on a combination of several signs and symptoms. Coutts et a112 investigated cases certified by the London Panel between 1968 and 1974 and found that mortality from all causes increased with the profusion of small opacities on the chest radiograph, but found no association between mortality from lung cancer and small opacities. The method of using several features to assess severity of the disease thus gives a better indication of overall prognosis.
The excess death rates result in a loss of expectation of life which is, on average, three years for the lowest rate of disablement benefit, and more for higher rates of benefit and for men certified at younger ages. The award of benefit is for disability during life and does not take account of any reduction in life expectation. Thus disablement benefit cannot be regarded as full compensation for asbestosis.
